The human met oncogene is a member of the tyrosine kinase family.
Prolonged exposure of a nontumorigenic human osteogenic sarcoma cell line (HOS) with the direct acting carcinogen N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) gave rise to morphologically transformed cells which were tumorigenic in nude mice and termed MNNG-HOS. We have shown that DNA from MNNG-HOS cells will transform NIH/3T3 cells and have isolated greater than 35 kb of human DNA containing an oncogene, termed met. The activated met oncogene expresses a novel 5.0 kb RNA transcript which is a hybrid RNA derived from a DNA rearrangement involving two distinct genetic loci termed met and tpr (translocated promoter region). The met proto-oncogene has been localized to 7q21-q31 by in situ hybridization. This locus expresses a 9.0 kb RNA in fibroblast and epithelial cell lines, but is not commonly expressed in cell lines derived from the hematopoietic cell lineage. In contrast, the tpr locus is on chromosome 1, and expresses a 10.0 kb RNA in all human cell lines tested. The novel 5.0 kb met oncogene RNA is 3' co-terminal with the 9.0 kb met proto-oncogene RNA, while the 5' portion of this RNA uses at least two exons derived from the 10.0 kb tpr RNA. These exons are small and are presumably in the promoter region of both tpr and tpr-met transcripts. Nucleotide sequence analysis of the 3' end of met shows that it is a member of the tyrosine kinase family of genes. Peptide antibody to the C-terminal coding region of met immunoprecipitates a 65 kilodalton (kd) polypeptide (p65) in both MNNG-HOS cells and met transformed NIH/3T3 cells. This product also has tyrosine kinase activity in vitro and is presumed to correspond to the tpr-met product. The same antibody detects three larger met-related polypeptides of 160, 140, and 110 kd in human fibroblasts and epithelial cells by in vivo labeling with [35S]methionine. However, only one of the three met proto-oncogene polypeptides, p140, appears to be phosphorylated in the in vitro kinase assay. High levels of in vitro 32P incorporation into p140 met are observed in 4 out of 30 human epithelial cancer cell lines tested. Activation of the met oncogene in MNNG-HOS cells results from a DNA rearrangement possibly mediated in vitro by MNNG. The mode of activation of met may therefore be similar to the epidermal growth factor (EGF)R/v-erbB oncogene; or the bcr/c-abl rearrangement present in the Philadelphia chromosome translocation which is found in chronic myelogenous leukemias.